SHORT COMMUNICATIONS (Speotyto cuniculuria) to a moving object when the object did and did not cast a conspicuous shadow.
The experimenter notified the subject at the beginning of each trial that the object was about to be released by pulling a string tied around the subject' s wrist. The object was held outside its box between trials. During each trial it was released, allowed to swing across and back, then caught and held. Each subject watched the owl for 30 trials made at 30-sec. intervals.
Ten subjects were used for a total of 150 trials under each lighting condition.
Lighting conditions were constant during each subject' s trials and were alternated with successive subjects. We deleted five shadow and four nonshadow trials due to extraneous noises.
In the shadow conditions, the owl was judged to have detected movement in an average of 10.6 (range = 8-16) per 30 trials, whereas in nonshadow conditions detection occurred in an average of 6.4 (range = 2-11) per 30 trials. This difference was statistically significant (t = 1.93; df = 8; p < 0.05 in a one-tailed test). Hence, the owl responded to the moving object when it cast a shadow more than when it did not, even though illumination was equal in both conditions.
The results are not incompatible with the hypothesis that visual prey detection should be enhanced in lighting conditions in which shadows are cast (e.g., moonlight) relative to conditions in which shadows are not cast (e.g., twilight).
We must of course exercise caution in extrapolating these results gathered from one owl under special conditions to other predators and prey. The following hypotheses should be considered with such caution in mind.
Shadows might be expected to constitute effective aids to prey detection for owls since these birds typically hunt from an elevated position. A prey individual plus shadow should subtend a larger visual angle when viewed from above than when viewed obliquely.
Shadows might also be expected to constitute effective aids to prey detection in deserts for two reasons: ( 1) the paucity of cover in deserts increases the usefulness of vision for prey detection; (2) shadows should contrast most conspicuously with the light soil of arid regions. The body transmitters, including thermistors, were encased in paraffin and coated with dental acrylic formed into cylinders 15 mm in diameter and 30 mm long. The owls were persuaded, by force-feeding, to swallow the cylinders. The birds were fed lean beef, domestic pigeons, grouse and mink.
The food was given at the time that the transmitter cylinder was inserted. An ingested rather than an implanted transmitter was used, since the experiments were designed so as to cause minimal disturbance to the birds. Although an ingested transmitter might deliver data that are more related to the birds intake of food, it was thought that the risk of temperature deviation would be greater in an area of inflammation following surgery. As a further check, all temperature recordings that were made within two hours after a bird had been fed were precluded from analysis. The ingested transmitters were recovered and re-used after they had been cast as pellets by the birds.
Skin temperature was monitored by a glass-probe thermistor taped to a featherless tract under the wing in the region close to the body. A flexible wire was used to attach the thermistor to a transmitter package that was attached to the owl by an antenna loop encircling the bird' s body (see Nicholls and Warner 1968). single case to reduce drift and errors. The audio output of the receiver was fed to a Hewlett-Packard Model 500 frequency meter. This meter was used with a X10 scale expand feature so that a full scale deflector covered about 1.5"C.
The scale reading was continuously recorded on a Rustrak paper-chart recorder. In addition, the frequency was sampled and printed every 10 minutes by a counter-printer-timer to serve as a check on the drift of the frequency meter.
The skin temperature transmitter used a principle similar to that described by Fryer, Deboo and Wingett ( 1966). To eliminate drifts caused by battery voltage and ambient temperature variations, the on-to-off time ratio of a crystal-controlled oscillator was controlled as a function of temperature. The demodulator for this transmitter gated a 100 kHz oscillator on and off. This was relayed into the Hewlett-Packard 500 frequency meter, integrated and recorded with the D.C. Rustrak chart recorder. The accuracy of this system was also checked every 10 minutes by the counter-printer.
The telemeters were calibrated frequently between experiments, using a water bath and mercury thermometer. Over the range of body temperatures encountered, the output of the transmitters was linear. Least-squares regression was carried out in the calibrations. Since the regression equation was: Temperature ("C) = a + b (frequency, cps), the frequencies monitored from owls could be converted directly to "C.
RESULTS
The ingested transmitter used an astable multivibrator to control the pulse repetition rate of a Table 1 or attachment of the skin probe were not included two antennae placed inside the cage, and processed in the analyses, since handling of a bird caused its through a radio receiver. The transistors in the astable temperature to rise. Also omitted were all data remultivibrator were a matched pair contained in a corded during observer-visits to the birds and for one hour thereafter, since we found that the mere sight of a human was sufficient to cause an owl' s temperature to rise by about 2°C. In short, the analyses of temperature records, and the techniques of measurement, attempted to reduce as much as possible disturbance of the subjects and effect of excitement and struggle on their temperatures.
The temperature values reported here are averages of 15 minute records pieced together from many part-and whole-day runs when the birds were not disturbed. Table 2 shows that the computed overall averages of the means of the daily body temperatures of the four owls while outdoors were similar, as were their ranges of temperature variation.
Thus, deep body temperatures were maintained within the usual avian range, even though ambient temperatures varied between -37°C and 20°C. Figure 1 shows that the thermal levels of the owls kept outdoors varied in relation to time of day. In N. scandiacu, the lowest deep body temperature occurred consistently during the dark phase, and the highest temperatures during the light phase of the daily cycle. The daily drop in body temperature occurred between 18:00 and 19:00 at about time of local sunset; a relatively sudden temperature rise of about 1°C occurred daily between 06:OO and 07:OO at about time of local sunrise (times of sunrise and sunset based on U. S. Naval Observatory Chart for Minneapolis).
Bubo oirginianus followed the same general pattern, but the changes were not as consis- In these species metabolic rates peaked at about dawn and dusk, and metabolic levels at night were higher than during the day. In the diurnally active Burrowing Owl (Speotyto cunicularia) body temperature regulated at about 1.5-2.O"C lower in the dark than during the normal photoperiod (Coulombe 1970).
On this basis, one might conclude that the relatively elevated daytime body temperature of N. scandiaca, as reported here, was a reflection of the species' predominantly diurnal habits (Watson 1957, Nicholls 1968).
Conversely, in the normally more
